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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed 6/1 5/2006 have been fully considered but they are 
not persuasive. The applicant argues the 50 cm length turbine blade made out of a 
plurality of materials, with 40 percent by volume of the materials having at most a 
density of 4g/cm cubed is different from the prior art. The examiner argues that the 
same structure can be taught by a combination of references; therefore, a turbine blade 
with the same structure as the applicant can be made to the same length as specified 
by the applicant. 

Examiner has also cited the Department of Defense Composite Materials 
Handbook Volume 5 Ceramic Matrix Composites to show that materials used by 
Morrison et al. have a density of less than 4g/cm cubed and can contain carbon (page 
227 and 63, respectively). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 12-16, 18-21 and 23-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oguma et al. (U.S. Patent 6,756, 131) in view of Morrison (U.S. 
Patent 6,514,046). 

Oguma et al. disclose a gas turbine blade with a metallic root portion (figure 4, 

41); 

a platform portion (42); and 
an airfoil (43). 

Oguma et al. do not disclose that the root, platform and airfoil are collectively 
comprised of a plurality of materials in which at least 40% by volume of the materials 
have a density of at most 4g/cm cubed, wherein the density by volume provided by the 
plurality of materials allow providing a length of at least 50 cm for a blade disposed in 
the fourth stage and onward of the multistage turbine. 

However, Morrison et al. teach of an airfoil made of a plurality of materials in 
which at least 40% by volume of the materials have a density of at most 4g/cm cubed 
(Morrison et al. discloses the inner layer of ceramic material can be made from AS- 
N720, which the Department of Defense Composite Materials Handbook lists as having 
a density of 2.54 g/cm cubed, which is less than 4 g/cm cubed, page 227) and are 
capable of providing a length of at least 50 cm for a blade disposed in the fourth stage 
and onward of the multistage turbine (the modified apparatus has the same structure of 
the applicants' apparatus so therefor it can be of a length of at least 50 cm) for the 
purpose of having a ceramic shell to "bear substantially all of the thermal stress" and a 
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metallic core to bear "almost all mechanical loading including aerodynamic loading, 
during operation" while reducing weight (abstract). 

Since Oguma et al. and Morrison et al. are both metal/ceramic turbine blades, 
the purpose disclosed by Morrison et al. would have been recognized in the pertinent 
prior art of Oguma et al. At the time invention was made, it would have been obvious to 
one having ordinary skill in the art to modify the metal core with a ceramic coated blade 
design of Oguma et al. by using the materials as disclosed by Morrison et al. for the 
purpose of creating an airfoil a ceramic shell to "bear substantially all of the thermal 
stress" and a metallic core to bear "almost all mechanical loading including aerodynamic 
loading, during operation" while reducing weight (abstract). 

Regarding claim 13, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 12 above and the rotor disk is metallic (figure 6 
shows blade 4 on a rotor disc, rotor disks are inherently metal). 

Regarding claim 14, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 12 above, but disclose the metallic core is 
surrounded by a structural ceramic material. 

However, Morrison et al. teach of a metallic core surrounded by a structural 
ceramic material that is strain tolerant (the inner layer 46 is structural, col. 4 line 24) to 
bear the part of the mechanical load that the metallic core does not (metallic core does 
not bear all the mechanical loading so the strain tolerant ceramic layer must bear some 
load, col. 4 lines 4-6) and the ceramic material will bear the thermal load (abstract). 
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Since Oguma et al., as modified, and Morrison et al. are both partially ceramic 
turbine blades, the purpose disclosed by Morrison et al. would have been recognized in 
the pertinent prior art of Oguma et al. At the time invention was made, it would have 
been obvious to one having ordinary skill in the art to make use the structural ceramic of 
Morrison et al. in the blade of Oguma et al. for the purpose of bearing some of the 
thermal load and the mechanical load (abstract and col. 4, line 24). 

Regarding claim 15, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 14 above, and disclose the metallic core is 
formed at least in part from a metallic foam to allow cooling fluid to pass through to 
contact the ceramic shell (col. 4 lines 61-63). 

Regarding claim 16, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 12 above, but does not disclose a non 
structural ceramic protective layer arranged over the ceramic material. 

However, Morrison et al. teach of a non-structural protective ceramic layer over 
the ceramic material to serve as the high temperature insulating ceramic (col. 4 lines 
30-33). 

Since Oguma et al., as modified, and Morrison et al. are both partially ceramic 
turbine blades, the purpose disclosed by Morrison et al. would have been recognized in 
the pertinent prior art of Oguma et al. At the time invention was made, it would have 
been obvious to one having ordinary skill in the art to add the non-structural protective 
ceramic layer of Morrison et al. to the blade of Oguma et al. for the purpose of serving 
as the high temperature insulating ceramic (col. 4 lines 30-33). 
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Regarding claim 18, the modified apparatus of Oguma et al. discloses the same 
structure as the applicant, so it is therefore capable of being made in a 65 cm length, 
like the applicant. 

Regarding claim 19, the modified apparatus of Oguma et al. discloses the turbine 
blade has a metallic skeleton material that functions as a structural frame and is 
adapted to support a structural ceramic material, as discussed in claims 14 and 15 
above (metal layer 30 supports the inner layer of ceramic material 46). 

Regarding claim 20, the modified apparatus of Oguma et al. discloses the 
materials are a ceramic material, as discussed in claims 14 and 16 above (inner layer 
46 and outer layer 44 are both ceramic). 

Regarding claim 21, the modified apparatus of Oguma et al. discloses the 
material with the density of at most 4g/cm cubed is carbon containing (Morrison et al. 
discloses the inner layer of ceramic material can be made from AS-N720, which the 
Department of Defense Composite Materials Handbook lists as being reinforced with 
carbon fibers, page 63). 

Regarding claim 23, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 12 above and disclose the first section 
adjacent the root has a first density and a second section (the tip portion) adjacent the 
first section having a second density which is different (The two portions would have 
different densities due to the tip portion having additional ceramic material on the 
radially outer tip). 
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Regarding claim 24, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 12 above. 

Regarding claim 25, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claims 14 above (metal layer 30). 

Regarding claim 26, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 20 above. 

Regarding claim 27, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 21 above. 

Regarding claim 28, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 19 above. 

Regarding claim 29, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 15 above 

Regarding claim 30, the modified apparatus of Oguma et al. discloses all of the 
claimed limitations as discussed in claim 16 above. 

Prior Art 

The Department of Defense Composite Materials Handbook Volume 5 Ceramic 
Matrix Composites shows the material AS-N720 to have a density of less than 4 g/cm 
cubed. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Devin Hanan whose telephone number is 571-272- 
6089. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Look can be reached on 571-272-4820. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). / 
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Patent Examiner 
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